CHAPTER 16 (Odd) 


(Odd) 


Zr =j60 +82 Z-90* | 122 Z-90* 
=j60+ 80 24-90512 0 4-90 _ q, 960 £ -180* 
-j82 - ¡120 20 L-9 
=j6 0 +4.80 Z-9” =j6 8 — j4.8 Q 
Lr = 1.2 Q .. 1.2 2 Z 90" 


E 12 V Z0* 
l= == == =10A Z-90? 
Zr 120 Z9* 


Il, =1=10A Z-90* 


(12 2 Z-90”)1(10 A Z-90% _ 120 A Z-180* 


(COR); Da [Ara a E ES O E 


12 U - j80 20 Z -90* 


IL = a a cl 
d 20 A Z-90* 20 Z-90* 


V. = U 0%, 290% = (10 A Z-90%16 2 90% = 60 V Z0* 


4.7 2 [1(9.1 2 — ¡12 2) = 4.72 Z0*|]|15.06 2 Z-—52.826* 
_ 70.782 NM Z-52.826” _ 70.782 M L-52.826" 
4.7 + 9.1 - j12 13.8 - ¡12 
70.782 Q Z -52.826* 
TO LIS? 
18.288 Z -41.009* 


1 1 
Yr= >= = > = 0.258 S 211.817" 
1 Zr 3.870 Z-11.817 


Lr 


E 60 V 230" 
LS A 0 A LAT 
$ Z 3879 Z-11817 


(ccDR  L= 47% 240)d5:504 A 441.817*) _ 72.869 A 441.817 


470 +910-J12 2 18.288 Z -41.009* 


= 3.985 A Z82.826* 


V,. = (12 0 -90 560 V 309) me 70 V Z -60* 
co TOTO -¡420 15.06 Z-52.8%6" 
= 47.809 V Z -7.174* 


(VDR) 


P = ET cos 0 = (60 V)(15.504 A)cos(41.87” — 309) 
= 930.24(0.979) = 910.71 W 


400 12 Z —90* [400 2 Z -90* = AAA = 200 2 L-90* 


Z' = 200 2 — ¡200 £ = 282.843 N Z 45" 
Z" = 560 1) + ¡560 Q = 791.960 2 445" 


(8 0 Z -90959(10 A Z -909) 3 80 A Z -180* aa 4A Z —90? 
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Zy =Zr]z" = (42-843 0 L-45"191.960 0 245") 
A (200 Y -7200 0) + (660 U + /360 0) 
224.000.34 Q ZO” 
= AAA = 266.365 2 Z 25.346" 
840.952 25.346" 
100 V Z0* 


E 
= — E ——_ 5 =0.375A 425.346" 
' Zr 266.365 Q Z-25.346* ( 


200 2 Z-90%1100 V Z0%) _ 20,000 V Z-90* , 
i E 200 Q - 200 0 282.843 Z -45” 


C. P = El cos 0 = (100 V)(0.375 A) cos 25.346? 
= (37.510.904) = 33.9 W 


Ta Z, = 102 ZO” 
Z, = 80 £ Zo90* [120 2 Zo* 
_ 16002 9” _ 16002 Z90* 
20 + 80 82.462 753.964? 
= 19.403 2 14.036" 
Z¿ = 60 Z-90* 
Zy = (Z, + Z IZ, 
= (10 + 18.824 2 + 4.706 2) || 60 2 Z -—90* 
= 29.206 1 49.273" |Jén z-90* = 173236 0 £-80.727" 
28.824 + ¡4.706 - ¡60 
1752.36 Q L-80.727" 
= E EAS = 28.103 1 Z 18.259" 
62.356 Z -62.468" Ben 
E 40 V 0 
Ll, = Y+ = 9% = 1,423 A 18.259” 
ly 28.103 2 Z-18.259” 
p v=_*%E _ (19403 2 14.036*)140 V_Z0% _ 776.12 V 214.036" 
. ES = = 


LL: 29.206 N 29.273" 29.206 9.273" 
26.574 V 14.763" 


C. P =ETcos 0 = (40 V/(1.423 A)cos 18.259” 


= 54.074 W 
e z' =309 o l4n Z-90* = 120 140 
3 -j4 
= 120 2-0 249 2-36.87 
5 2353.13 


Zh =2Z' +72 
= 4.8 Q Ll -36.87” + ¡79 
= 3.84 Q — /2.88 Q + ¡7 0 
= 3.84 Q + ¡4.12 0 
= 5.632 Q /47.015* 
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11. 


13. 


(Odd) 


= Z, + Z,[Z; = 6.8 2 + 8.2 2 Z0*[15.632 2 447.015? 

-6s0+ 4.182 2 247.015 _ ¿gp , 46.182 2 447.015" 
8.2 + 3.84 + 4.12 12.725 Z18.891” 

6.8 2 + 3.629 2 128.124” = 6.8 2 + 3.201 2 + /1.711 0 

10 Q + ¡1.711 2 = 10.145 2 Z9.709* 


Y, = T = 0.099 S Z 9.709" 


N 
br] 
| 


V, = IZ, = (BA Z30%1(6.8 2 0”) = 20.4 V 30" 
V, = I(Z,[Z,) = (3 A Z30%)1(3.629 2 428.124) 
= 10.887 V 58.124" 


Z, =22 - ¡282 = 2.828 0 Z-45* 

Z, =32 -¡90 +60 
=30-j30 = 4.2430 Z-45* 

Z, = 108 Zo" 


1.1.1 1 
Z Z Z 2880-45 342430245 100 7Z0 
= 0.354 5 145" + 0.2368 145” + 0.18 Z0” =0.598 445” + 0.18 ZO” 
= 0.4175 + j0.4178 + 0.18 

Y, = 0.5175 + 30.417 8 = 0.664 S 238.889" 


1 1 
tr Y, 0.664 S Z 38.889” j 2... 
1= E .__30V0 _ -33201A 38.889 


R3 + R¿= 2.7kQ2 + 4,3k0 = 7k0 
R' = 3 kQ/[7 k2 = 2.1 k0 
Z' = 2.1 k2 — ¡10 2 


_ (40 kN Z0*)(20 mA 0") 


40 kQ + 2.1 kQ - yj10 Q 
= 19 mA Z +0.014”? as expected since R¡ >> Z' 


(CDR) I' (of 10 Q cap.) 


«cor 1= $XK% 40%19ma Z0.014%) _ 57 mA 0.014” 
NT E ES TN 
= 5.7mA 0.014? 
P = PR = (5.7 mA)? 4.3 kQ = 139.71 mW 
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CHAPTER 16 (Even) 


2. a  Zp=32+j62+22 0" 82 Z-90* 
=30 +62 + 1.940 Z -14.04* 
=30 +60 + 1.882 2 — j0.471 0 
= 4.882 Q + 5.529 Q = 7.376 % 148.556" 
bb 1I=XE._ 30VL0 __4067A Z-48.556" 


$ Zr 73760 148.556" 


Lrls (22 Z0*)4.067 A Z-48.556") 


C I. = A 
Lp, + Zo 20-380 
8.134 A L-48.556" 
= 730" =0.986A 227.408" 
8246 ZE IA 408 
a. vw = kE. (60 L90%)(0 V 0% _ 180 v Z90* 
TZ TITO 148356 7376 148.556" 
= 24.403 V 41.44" 
4 a Zp-=229+ (04-060 2905 , 42 ¿0965 8 490% 


-j4 Q + j6 Q 4 2 +30 
=294+ 249210 120 Z90* 
2 L£90” S £36.87" 


-=202+122 Z-9” + 2.4 153.132 
=22-j122 + 1.442 + 1.92 9 
= 3.44 2 — j10.08 2 = 10.65 2 Z —71.16* 


b. Y), = 12.4 2 253.13 = (SA Z0%(Q.4 2 253.13 = 12 V 53.13" 
(42 2000 _. (42 ZO) A 0% _ 20A ZO” 


Di AA e A a IE A: A 
L 40 +30 50 236.87" S 136.87" SD 
e. F = X= 3%2% - 0.323 (leading) 


P > Zr 10:65 0 


6. a. —Z,¡=32+40=50 53.13 


E _ 120 V Z60* | 
LI=2=.2£% =2A 26.87" 
Lo ZA. 30 253.13" 


bb V»= A 
c -13 9 +37 98 6 Z-90* 


Cc. Ve =(| Z0)R LO” =(24A 16.873 N L0% = 72 V 26.87" 
Vas + Ve, — Ve =0 
Vas = V¿— Ve, = 260 V 260” — 72 V 26.87" 
= (130 V + 225.167 V) — (71.483 V + j8.612 V) 
= 58.517 V + ¡216.555 V = 224.32 V 274.88" 
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10. ' a. 


(Even) 


Z, =2 2 +j1 0 = 2.2360 226.565",Z,=30M L0' 
Z¿ = 162 +j150 —- 78 =160 +8 2 = 17.889 0 226.565" 
A A A A 1 
TS Í AS 5 TRAS ATIETZS + x—_—_——— ES TORTA ETE 
Z, Z, Zz 2.2360 Z26565— 30 Z0” 17.889 NM 26.565 


= 0.447 S Z -26.565% + 0.3338 Z 0% + 0.056 S Z -26.565* 
= (0.4 S — j0.2 8) + (0.333 S) + (0.05 S — ¡0.025 S) 
= 0.783 S — ¡0.225 S = 0.815 S Z —16.032* 


E 60 V 0" a | 
L= + = 25 =3,354A 1-26.565" 
3" Z¿ 17.889 Q Z26.565" 


) 
1,31, ++ 


43.9 A Z-16.032* Z 26.834 A Z -26.565” + 20 A Z0* + 3.354 A Z —26.565* 


= (24A —j12A) + Q0A) + (3A — jl.5 A) 


Y 47 A +313.5 A = 48.9 A 16.026" (checks) 


G _ 0.783 A 
F.=2:- = 0.961 (lagg 
PO YA 08158 Cagging) 


= wL, = 2(10? Hz)(0.1 H) = 628 0 


Xz 

1 
X,, = wL, = 2x(10” Hz)(0.2 H) = 1.256 k 
X=:2___! __ -0.159k0 


wC  2x(10% HA yF) 
Zp =R L0% + X,, 290% + X¿ 4-90" [| X, 290" 
= 300 2 + ¡628 Q + 0.159kN2 / -—90*[|1.256k0 Z90* 
= 300 2 + ¡628 ( — j182 2 
= 300 2 + ¡446 2 = 537.51 2 256.07" 


1 
Yy=2=___L! _ =1.86mS Z-56.07 
TE ZA 33731 0 236.07" Wi 


E 50 V Z0* 
1 =£=_ 120 93 mA Z-56.07* 
$ ZA 33TS1M 256.07" úl 
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LLls _ (1.256k02 290”:93 mA Z-56.07*) 
£,, + Lc +/1.256 kQ - JO.159 kQ 


= 116.81 má 433.93% _ 106.48 mA Z-56.07* 


c.  (CDR):  I,= 


1.097 Z90* 
n= *cls _(0.159k2 Z-90”193 mA Z-56.07”) 
"> Z, *Z¿ 1.097 kQ Z90” 


= 14.79 mA £-146.07% _ 13.48 mA Z-236.07* 


1.097 Z90* 
13.48 mA Z 123.93” 


d. V;, = () LONA, 90%) = (13.48 mA Z123.92%(1.256kQ 90?) 


= 16.931 V 213.93" 
Vap = E — (1, L0NR L0 = 50 V Z0” — (93 mA Z-56.07%)1(300 Q Z0”) 


“=50V -— 27.9 V L-56.07* 
= 50 V — (15.573 V — ¡23.149 V) 
= 34.43 V + ¡23.149 V = 41.49 V 233.920 


e.  P= LÍR = (93 mA)2300 11 = 2.595 W 


R 300 2 ; 
F, Zo 337310 0.558 (lagging) 
12. Z'=122- 3202 = 23.324 Z —59.036* 
R¿ LO" [|[Z' = 202 Z0* [23.324 2 Z-—59.036” = 12.362 2 Z -27.031* 
Z" =Rz L0* +R¿ Z0*[Z' = 12 2 + 12.362 2 Z-27.031* 
= 12 2 + (11.012 2 — j5.618 0) 
= 23.012 Q — j5.618 2 = 23.688 2 Z —13.719* 
R, Lo*|z" = 20 2 40” [23.688 2 Z-13.719* = 10.922 Q Z-6.277* 
Zy =R¡ 10” +R, Z0*[[Z” = 12 2 + 10.922 2 Z -6.277* 
= 12 2 + (10.857 £ — ¡1.194 0) 
= 22.857  — ¡1.194 Q = 22.888 2 / -—2.99* 


E 100 V ZO” 
¡EQ PA E Y A 
$ Zr 22.888 Q Z-2.99* 
Ip, =1 


_ RO", _ (202 Z0"4.371 A L2.99%) _ 87.42 A 22.99" 
> RAZA CODO 80 BIZ TH 
A 


43.012 Q 
= 2.015 A Z10.432* 


R4 £OTe, (02 Z0*)(2.015 A Z10.432%) _ 40.3 A 10.432" 


$ RIZOS ZO 200+120-3200 37.736 Z -32.005* 
EE 
32 2 


1.068 A Z 42.437" 
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14. 


(Even) 


Z' = Xq, £-90*[|R, 40” =28 4-90" [112 Zo* 
_ 28-90" _ 20M 4-9" 
1-32 2.236 Z-63.435* 


= 0.894 1 Z -26.565* 
Z" = Xy L90” + Z' = +58 0 + 0.894 0 Z-26.565" 
+8 2 + (0.8 2 — j4 0) 
0.8 2 + ¡4 = 4.079 2 Z78.69* 


Ac, £-0'1 _ 2 0(4-9%(0.5A 0% _ 1A Z-90* 


| PP EA, A NS ARAS, AAN 
XL, Xc, 2907 +Z" “20 +(08 0 +34 0) 0.8 +72 
1 A Z-90* 
= 22% =0.464 A L-158.99* 
2.154 68.199” 
es e _ (22 Z-90%)(0.464 A Z-158.99) _ 0.928 A Z-248.99* 
e LO RR AAA 2.236 Z -63.435" 


0.415 A Z174.45* 
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